Cloning, expression and characterisation of the cDNA encoding human hepatic squalene synthase, and its relationship to phytoene synthase.
The reaction catalysed by squalene synthase (SQS) shows many similarities to that performed by another polyisoprene synthase, phytoene synthase (PhS). By identifying sequences conserved between yeast SQS (ySQS) and PhS, we have cloned a 2-kb cDNA (hSQS) encoding human SQS, a protein of 417 amino acids with a predicted M(r) of 48,041, which has only limited homology to ySQS. When expressed in E. coli, the hSQS cDNA directed the production of active enzyme. Two hSQS mRNA species of 2.0 and 1.55 kb have been identified which differ in their 3' untranslated sequences. The two mRNAs are present in roughly equal amounts in heart, placenta, lung, liver, kidney and pancreas, but the 2-kb mRNA predominates in brain and skeletal muscle. In HepG2 cells, both mRNAs are induced 2-4-fold by the 3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitor, lovastatin. In contrast, Northern blot analysis of rat tissues reveals only a 2.0-kb mRNA, which is considerably up-regulated in vivo by lovastatin.